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(57) Abstract 

A machine for processing of workpieces, especially a computerized numerically controlled drilling and milling machine, 
comprising a worktable (2, 3) for the support of a workpiece (41), one or more tool assemblies (10, 11, 26) for processing of the 
workpiece, and feeding and guiding means (8, 9; 24, 25; 27, 43) arranged to provide for positioning and simultaneous relative 
movement between the tool assemblies (10, 1 1, 26) and the workpiece (41) in a longitudinal as well as a transverse direction of the 
workpiece. The worktable (2, 3) is in two parts, and the tool assemblies (10, 11, 26) are arranged on a guiding means (8, 9; 24, 25) 
in a transversely extending intermediate space (4) between the worktables (2, 3). Further, a means (30, 44; 27, 43) for clamping 
and feeding of the workpiece (41) is provided on each side of the transverse intermediate space (4), the clamping and feeding 
means (30, 44; 27, 43) being arranged for successive alternating feeding of the workpiece (41), the forward means (44), as viewed 
in the feeding direction, being arranged to take over the workpiece (41) when this has been fed to a suitable take-over position by 
the rearward means (30). 
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A MULTISPINDLE MACHINE FOR PROCESSING WORKPIECES GRIPPED BY 
INDEPENDENTLY CONTROLLED FEEDING AND CLAMPING MEANS ON 
EITHER SIDE OF THE TOOL ASSEMBLY 



5 The present invention relates to a machine for proces- 

sing of workpieces, comprising a worktable for the support of a 
workpiece, one or more tool assemblies for processing of the 
workpiece, and feeding and guiding means arranged to provide for 
positioning and simultaneous relative movement between the tool 

10 assemblies and the workpiece in a longitudinal as well as a 
transverse direction of the workpiece. 

The invention especially deals with drilling and 
milling machines , and more particularly such machines of the so- 
called computerized numerically controlled type ( CNC machines ) . 

is Such machines are used within the industry especially for 
processing of workpieces of wood, and are provided with one or 
more tool spindles for contour or edge shape milling, for 
drilling or milling for fittings, for groove milling, etc. 

There are previously known different types of CNC 

20 milling machines which all have in common that they are provided 
with a stationary worktable having removable vacuum cups or 
vacuum fastenings for the workpiece, and further are provided 
with a longitudinally and a transversely extending sliding guide 
for relative movement between the tool assemblies and the work- 

25 piece in a longitudinal direction (along an X axis) and a 
transverse direction (along a Y axis) of the workpiece. 

The known machines are of two principal types: in one 
type, the longitudinally extending sliding guide moves the 
worktable on which the workpiece is fixed or clamped. In the 

30 other type, the longitudinally extending sliding guide moves the 
transversely extending sliding guide in the X-axis direction 
along the workpiece, this being stationarily fixed in relation 
to the machine frame. In both machine types one is precluded from 
placing an underlying sliding guide with tool spindles below the 

35 workpiece, so that this, in these types of machines, cannot be 
processes from all six sides. 

As mentioned above, the workpieces in the known 
machines during the processing are fixed to stationary worktables 
by means vacuum cups or vacuum fastenings. This is a substantial 
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obstacle to being able to utilize such a machine in a rattonel 
way The placing of the vacuum fastenings in relation to the 
workpieces is time-consuming, end one always must try to place 
21 as olose as possible to the prooessing site - the edge 
, the workplace - in order to obtain a sufficient clewing. At the 
same tie. it has to be ensured that no fastenings are in the way 
of the milling tool. 

, ^ M „ - email number of workpxeces of 
When there is one or a smaxj. 

the same size which is to be processed, this ^ ^ ™ 
xo fastenings will take a disproportionately long time of the total 
working time for each workpiece. 

It should also be mentioned that the length of the 
workpieces Is limited in relation to the machine length or the 

length of the worktable. 

,s on this background the main object of the invention is 

to provide a CNC drilling and milling machine which will 
eliminate the above-mentioned deficiencies and drawbacks of the 
CNC drilling and milling machines which are commercially 

available today. . . 

„ A more particular object of the invention is to provide 

such a machine which is without the time-consuming vacuum cups 
"Corresponding fastening means for securing of the workpiece 

during the processing. 

Another object is to provide a machine grvrng the 

„ possibility of continuous processing of «*^-J* 
processing of workpieces which are without any length restric- 
tion, so Lt the machine may also be constructed with a length 
which, in principle, is independent of the length of the 

workpiece.^ ^ ^ pIaviie 8uc h a machine giving 

the possibility of simultaneous processing of the workpieces from 
ell six sides, i.e. the upside, the underside and the four edge 
sides 

The above-mentioned objects are achieved with a machine 
of the introductory stated type which, according to the 
invention, is characterised in that the worktable is in two parts 
end the tool assemblies are arranged on e guiding means in a 
transversely extending intermediate space between the worktables 
and that a means for clamping and feeding of the workprece xs 



35 
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provided on each side of the transverse intermediate space, the 
clamping and feeding means being arranged for successive 
alternating feeding of the workpiece, the forward means, as 
viewed in the feeding direction, being arranged to take over the 
5 workpiece when this has been fed to a suitable take-over position 

by the rearward means. 

In the machine according to the invention the two 
separate means for clamping and feeding can be activated and fed 
individually, or fed synchronously with each other. The first 

10 clamping means, as viewed in the feeding direction, can fetch and 
feed workpieces which are taken over and fed further by the 
second clamping and feeding means, so as to achieve said 
successive alternating feeding which appropriately can be termed 
"relay feeding". This is considered to represent a quite new 

is principle in this field. By means of the relay feeding system 
combined with the bipartite worktable with the transverse 
intermediate space for the tool assemblies, one achieves that the 
machine can drill and mill at any place on a plate-like 
workpiece, and carry out contour and format milling, with or 

20 without curves. 

The invention will be further described below in 
connection with an exemplary embodiment with reference to the 
accompanying drawings, wherein 

Fig. 1 shows a schematic side view of an embodiment of 
25 a machine according to the invention; 

Fig. 2 shows a plan view of the machine in Fig. 1; and 
Fig. 3 shows an end view of the machine as viewed in 
the direction of the arrow A in Fig. 1. 

In the drawings, a CNC drilling and milling machine 
so according to the invention is shown in schematic form, parts not 
being considered to be essential for the understanding of the 
invention, being partly left out. As mentioned, the machine is 
numerically controlled and to this end provided with a computer 
and an associated operator console having a keyboard for 
35 programming, etc. However, these units are not shown or further 
described, since they may be of a conventional type and well 
known to a person skilled in the art. The driving and operating 
means of the machine preferably are of the electric/pneumatic 
type, and details in this connection are also omitted, since an 
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expert will know how these parts of the machine may be construe- 

The removal system of the machine for removal of waste 
material, such as shavings and chips of wood, neither is shown 

s in the drawings. This will, however, in its entirety ^ arranged 
centrally at the intermediate space of the machine, ■ all 
processing tools are operating in this region thereby a 
relatively compact and simple removal system is made possible. 

Such as appears from the drawings, the machine includes 

„ a main frame 1 supporting the various machine elements. Thus, the 
frame supports a stationarily worktable which is in two parts and 
comprises a first and a second worktable 2 and 3, respectively, 
which are stationary mounted on the frame 1 on either side of a 
transversely extending intermediate space 4 in the central region 

x, of the machine. At one side of the central region there xs 
arranged a transversely extending gantry consisting of a pair of 
upright columns 5 and 6, respectively, and a cross beam 7 for the 
support of a guide means for tool assemblies for Processing of 
workpieces. As shown, the guide means consists of a double 

. sliding guide 8, 9 for guiding of a pair of tool assemblies 10 
and 11, respectively, transversely to the feeding direction of 
the workpieces, for processing of the workpieces from the upside 
thereof. The tool assemblies may be of a conventional type and 
in the illustrated embodiment include a pair of driving motors 

» 12, 13 and 14, 15, respectively, having work spindles, e.g. 16 
and 17, for drilling, milling or the like. As suggested, each 
driving motor is attached to a vertically displaceable bracket, 
so that the tool spindles may be raised and lowered in the 
vertical plane, and thereby positioned in a Z axis direction xn 

30 accordance with the current program for processing of workpieces 
being fed. Said positioning is carried out by means of pneumatxc 
cylinders 18, 19, 20, 21. 

The movement of the tool assemblies 10, 11 along the 
sliding guides 8, 9 takes place by means of a suitable feeding 

as me ans, e.g. spherical-nut screw feeders, driven by means 

associated motors 22, 23. 

in the transversely extending intermediate space 4 
between the worktables 2 and 3 there is made space for an under- 
lying guide means which also consists of a double sliding guxde 
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24, 25 extending parallel with the overhead sliding guide 8, 9, 
for guiding of tool assemblies 26 (only one shown in the 
drawings) in a manner corresponding to that of the overhead 
guide. These lower tool assemblies may be executed and work in 
s a manner corresponding to that described above, and preferably 
are moved by a feeding means of their own (not shown) having a 

separate control. 

With this arrangement the machine can process a 
workpiece both on the upside and underside and all four side 

io edges during the feeding thereof, and in this connection carry 
out contour and format milling, with or without curves. 

In the illustrated embodiment the sliding guides 8, 9 
and 24, 25 for the tool assemblies are stationary and extend 
transversely to the transverse intermediate space 4. However, 

is there may also be contemplated an embodiment wherein the sliding 
guides, especially on the upper side of the workpiece, is 
pivotally arranged, so that the sliding guides may be positioned 
in a suitable desired angle, e.g. 45°, to the feeding direction 
of the workpiece. This will be advantageous in the processing of 

20 certain types of workpieces, for instance string boards, in that 
it results in a simplified tool control and a quicker execution 
of the working operations of interest, e.g. milling of grooves 
for steps. 

The clamping or fixing of workpieces and the feeding 
25 thereof through the machine takes place by a means which is in 
two parts, corresponding means being arranged on each side of the 
intermediate space 4 between the worktables 2 and 3, as viewed 
in the feeding direction. In the illustrated embodiment each of 
these means consists of a feeding means having an associated 
30 clamping means. Thus, under one worktable 2 there is provided a 
longitudinally extending guide 27 consisting of a double sliding 
guide 28, 29 for guiding of a clamping means 30 by a suitable 
feeding means (e.g. a screw feeder) 31 having an associated 

driving motor 32. 
35 ~ T he clamping means 30 comprises an upper and a lower 

gripping finger holder 33 and 34, respectively, extending 
transversely to the worktable 2 resp ctively above and below the 
table. The lower holder 34 is supported by and fixed to the 
sliding guide 28, 29, whereas the upper holder 33 at its outer 
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ends is connected to the lower holder via pneumatic cylinders 35, 
36 so that it can be lowered and raised in relation to the lower 
holder, for clamping and release, respectively, of workpieces. 
To the upper holder 33 there are fixed a number of gripping 
s fingers 37," and to the lower holder 34 there are fixed a 
corresponding number of gripping fingers 38, the gripping fingers 
extending in the feeding direction and being directed towards the 
transversely extending intermediate space 4 of the machine. The 
gripping fingers 38 on the lower holder 34 are located in 
io respective interspaces between mutually parallel beams or rods 

39 constituting the worktable 2, and move in these interspaces 
during movement of the clamping means 30. The upper gripping 
fingers 37 on their underside are provided with cushioning means 

40 which, advantageously, are in the form air cushions, for 
is resting against the upside of clamped workpieces 41, 42 to be 

fed. in this manner an efficient gripping action for the clamping 
means is obtained across the whole worktable, also with a certain 
variation of the thickness of the workpieces across the width. 

As regards the means for clamping and feeding of 

20 workpieces in connection with the other worktable 3, this 
corresponds, as mentioned, to the means described above, and is 
only partly shown in the drawings. However, it appears from Figs. 
1 and 2 that the feeding means comprises a longitudinally 
extending guide 43, and that the clamping means 44 comprises 

25 upper and lower gripping finger holders 45, 46 having associated 
gripping fingers 47, 48, and pneumatic cylinders 49 (only one 
visible in the Figures) for activation and deactivation of the 
means. The lower gripping fingers 48 are located in respective 
interspaces between mutually parallel beams or rods 50 constitu- 

30 ting the worktable 3. 

It will be clear that the above embodiment having 
gripping finger holders and associated gripping fingers, 
represents only one possible embodiment. The gripping fingers are 
advantageous when processing short workpieces, the fingers being 

as able to be moved close to the work spindles. However, the 
gripping fingers may be omitted, the gripping means itself for 
example being able to consist of only a pair of transversely 
extending, jaw- forming rod elements. 

instead of using a clamp or jaw for feeding of the 
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workpieces, as shown and described above, there may, as an 
alternative, be used vacuum fastenings, e.g. vacuum cups, on the 
upside or underside of the workpiece, according to what might be 
b st suitable in relation to the workpieces, and depending on the 

5 type of work.- If only drillings and millings which do not 
require interpolation of axes are to be effected, that is, a pure 
positioning, then for example vacuum feeding - or relay feeders 
based on vacuum -.will be preferable. 

in the intermediate space 4 of the machine, workpieces 

io under processing will not be supported by the worktables 2 and 
3. in order to obtain a stable support of the workpieces also in 
this region, two cooperating pairs of guide rollers 51, 52 and 
53, 54, respectively, are provided between the worktables. The 
rollers are supported by respective bearing brackets 55, 56 and 

is 57, 58 which are attached to respective gantry- like carrier 
members 59, 60 which are in turn fixed to the machine frame 1. 
The upper rollers 51, 53 are resiliency mounted, for exerting 
a suitable pressure on workpieces passing between the roller 
pairs. Further, for adaptation to workpieces having different 

2 o heights, the bearing brackets 55, 57 with the rollers 51, 53 are 
height adjustable. As shown in Fig. 1, the height adjustment in 
the illustrated embodiment takes place by means of adjusting 
screws 61, 62 which are in threaded engagement with transition 
elements 63, 64, the adjusting screws being operated 

25 simultaneously by means of a motor-driven chain means 65. 

As an alternative to the above described means for 
clamping and feeding of workpieces, one might also contemplate 
to use driven rollers, for example by connecting the shown roller 
pairs 51, 52 and 53, 54 to respective driving means which are 

30 driven synchronously and in an alternating manner, so that the 
aforementioned relay feeding is achieved. 

It appears from Fig. 3 that the clamping means 30, 44 
in non-activated, i.e. non-clamping, condition, have an open 
passage in the longitudinal direction of the machine, so that a 

35 workpiece can be carried through the clamping means in this con- 
dition. Thereby workpieces having an unlimited length can be fed 
and processed in the machine, the two clamping means alter- 
nating^ gripping and feeding the workpieces. 

In operation of the illustrated machine, a workpiece is 
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fixed to e.g. the clamping means 30, and the workpiece is fed 
forwards to the work spindles 16, 17 where the processing starts 
in accordance with the programming of the CNC control. By means 
of a limit switch or a chosen program, the other clamping means 
s 44, which is located at a suitable position on the other side of 
the work spindles, is put in action and grips the workpiece, and 
for a short time this will be clamped simultaneously in both 
clamping means. The feeding means for both sliding guides 27 and 

43 all the time will be controlled with exactly the same feeding 
io speed from the CNC control. After said short time, the clamping 

means 30 on the input side will be released from the workpiece, 
and will be returned to the initial position to fetch another 
workpiece. On the output or pulling-out side the clamping means 

44 will pull the workpiece further forwards, and the processing 
« thus takes place without any stop or standstill. 

As mentioned above, one of the clamping means returns 
to the initial position to fetch another workpiece. However, this 
machine function is also used when a workpiece has such a length 
that it cannot be processed to finished condition with only one 

20 alternation. Generally, there will be used as many alternations 
as are necessary for processing "infinitely" long workpieces. 

As mentioned, both sliding guides 27 and 43 are 
equipped with their own feeding means with an associated driving 
motor (servo-motor), and also with a pulse transmitter (not 

25 shown) for control purposes. When one pulse transmitter is 
disconnected in connection with an alternation, the other is 
automatically connected, and the counting - the pulse delivery - 
then functions during the whole alternation process. Alter- 
natively, there may be provided only one pulse transmitter which 

30 is common to both sliding guides and feeding means, and which is 
then connected altematingly to the feeding means which is to be 
controlled. 

When using only one pulse transmitter, which is common 
to both feeding sliding gates, racks are attached at the side of 
as both slides (only at one side), and outside of the working region 
of the machine, which racks both act on a toothed wheel fixed to 
the shaft of the pulse transmitter. When one feeding slide 
carries a workpiece forwards, the rack attached thereto is in 
engagement with the toothed wheel of the pulse transmitter. The 
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rack on the other feeding slide, which may now be on its way 
back, now is lifted out from the toothed wheel, for example by 
means of compressed air. During the alternation both racks wxll 
be in engagement with the toothed wheel. 

It-will be appreciated that, with the feeding system of 
the machine according to the invention, both the forward and the 
rearward end of a workpiece can be processed and shaped with a 
CMC control in all three axis directions (X, Y, Z) during one and 
the same passage through the machine. 

The relay feeding system further makes it possible to 
build a relay machine in two or more stages, for example in two 
stages, and accordingly with four relays. In such a machine the 
first stage may, for example, execute only format processings or 
those processings requiring interpolation of axes or curve 
xs millings, together with those drilling or milling operations on 
the upside of the workpiece which might be necessary. 

After the first relay has taken the workpiece into the 
first machine stage for format processing, the second relay 
continues to feed the workpiece forwards to the third relay which 
,o then takes over and feeds the workpiece forwards to the second 
machine stage. In this stage all drilling from the underside is 
carried out, and in addition millings and drillings for fittings 
occurring at all four side edges. If necessary, this stage of 
course also may carry out processing on the upside. Thus, also 
25 in this "working zone" it is possible to process a workpiece from 
six sides, i.e. the upside and underside, both lateral or side 
edges and the forward and rearward sides of the workpiece. After 
finished processing in the second stage, the fourth relay takes 
over and feeds the workpiece further, for final discharge or 
30 further feeding to an additional processing stage. 

With such a machine construction, wherein the feeding 
of the workpiece between the working zones takes place with the 
ordinary relay feeding system, one can in a simple manner achieve 
a continuous working process with a quite substantial increase 
35 of capacity. The fact is that when the work is divided into 
working zones, the working process proper becomes simpler, and 
all operations with the tool are considerably simplified. 

in the previous description the invention especially 
has been disclosed in connection with drilling and milling 
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machines. The relay principle according to the invention can 
however, also be used in connection with other types of 
workpiece-processing machines. Therefore, the expression tool 
assembly- in this context should be interpreted in a wide sense, 
s and thus is meant to include, for example, also a cutting or 
sawing device, e.g. a circular saw or the like, which may be 
overlying or underlying in relation to the worktable. 
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Patent Claims 



5 l.-A machine for processing of workpieces, comprising 

a worktable (2, 3) for the support of a workpiece (41), one or 
more tool assemblies (10, 11, 26) for processing of the 
workpiece, and feeding and guiding means (8, 9; 24, 25; 27, 43) 
arranged to provide for positioning and simultaneous relative 

io movement between the tool assemblies (10, 11, 26) and the 
workpiece (41) in a longitudinal as well as a transverse 
direction of the workpiece, CHARACTERIZED IN that the worktable 
(2, 3) is in two parts and the tool assemblies (10, 11, 26) are 
arranged on a guiding means (8, 9; 24, 25) in a transversely 

is extending intermediate space (4) between the worktables (2, 3), 
and that a means (30, 44; 27, 43) for clamping and feeding of the 
workpiece (41) is provided on each side of the transverse 
intermediate space (4), the clamping and feeding means (30, 44; 
27, 43) being arranged for successive alternating feeding of the 

20 workpiece (41), the forward means (44), as viewed in the feeding 
direction, being arranged to take over the workpiece (41) when 
this has been fed to a suitable take-over position by the 

rearward means ( 30 ) . 

2. A machine according to claim 1, CHARACTERIZED IN 
25 that, on each side of the transverse intermediate space (4), 

there is provided a feeding and guiding means (27; 43) for 
movement of an associated clamping means (30; 44) in the feeding 
direction of the workpiece (41). 

3. A machine according to claim 1 or 2, CHARACTERIZED 
30 in that, in the intermediate space (4) between the worktables (2, 

3), there are arranged guiding means (8, 9; 24, 25) with 
associated tool assemblies (10, 11; 26) on the upside as well as 
the underside of the workpiece (41), for processing of the 
workpiece both from the upside, the underside and all four side 
3s edges . 

4. A machine according to claim 2 or 3, CHARACTERIZED 
IN that each of the two clamping means (30, 44) is open in the 
longitudinal direction of the workpiece (41), to allow passage 
of the workpiece through the clamping means in the non-activated 
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condition thereof. 

5. a machine according to any of the claims 2-4, 
CHARACTERIZED IN that each of the clamping means (30, 44) 
comprises an upper and a lower gripping finger holder (33; 45 
s resp. 34; 46) extending transversely of the worktable (2 resp. 
3) and comprising a number of gripping fingers (37, 38 resp. 47, 
48) extending in a longitudinal direction, the lower gripping 
fingers (38 resp. 48) being arranged to be moved in respective 
interspaces between mutually parallel rods (39 resp. 50) 
*> constituting the wor)ctable (2 resp. 3) in question. 

6 A machine according to claim 5, CHARACTERIZED IN 
that the upper gripping fingers (37) on their underside are 
provided with cushioning means (40) for resting against the upper 
side of clamped workpieces (41, 42). 

7. A machine according to any of the preceding claims, 
CHARACTERIZED IN that the feeding and guiding means for each 
clamping means (30 resp. 44) comprises a feeding slide (27 resp. 
43) arranged to actuate a respective pulse transmitter. 

8. A machine according to any of the claims 1-5, 
M CHARACTERIZED IN that the feeding and guiding means comprise 

respective feeding slides (27 resp. 43) arranged to actuate a 
common pulse transmitter. 

9. A machine according to any of the preceding claims, 
CHARACTERIZED IN that, in the intermediate space (4) between the 

25 work-tables (2, 3), there is arranged at least one cooperating 
pair of upper and lower guiding rollers (51, 52 resp. 53, 54) for 
stable support of the workpiece (41) in this region. 
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